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0 Angular information input system. 



© An angular information input system detects the inclined angle of a pointing device with a high accuracy 
without possible errors. This system is constituted so as to detect the induction voltage distribution in each axial 
direction generated by sensing coils (Ci) arranged under a display screen (16) by electromagnetic wave from a 
tuning circuit (34) contained in a pointing device (34). This system includes calculating means for calculating 
normalized values vpax, vpbx, vpay, and vpby in each axial direction by using a ratio between main peak voltage 
(Vp) representing the pointed coordinate by the pointing device (34) and auxiliary peak voltages (Vpa, Vpb). 
These normalized values are function parameters for calculating the inclined angles (0x, fly) in respective axial 
directions to input data representing the inclined angle $ and inclined direction of the pointing device into the 
associated computer. 
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BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

5 The present invention relates generally to a coordinate data input system such as a digitizer or the like 

for inputting two dimensional coordinate information into various computer systems. In particular, the 
present invention relates to a coordinate data input system which detects inclined angle and inclined 
direction of a pointing device such as a stylus pen used for pointing the coordinates on a digitizer or the 
like. 

10 

2. Description of the Prior Art 

A conventional coordinate data input device for two dimensional coordinate information to various 
computer systems is well known. In such a device, a user touches a display panel located on an input and 

15 output panel through a pointing device such as a stylus pen to input the pointed place as coordinate data 
into the associated computer. 

Fig. 7 shows such a conventional coordinate data input device, which comprises a display panel 2, a 
plurality of sensing coils C under the display panel 2, arranged in parallel and oriented in the same direction 
to define the direction of the sensing coils C in X-axial direction or Y-axial direction. A stylus pen 6 includes 

20 a tuning circuit composed of a resonant coil, capacitor(s) and so on, for tuning with electromagnetic wave 
generated by the sensing coils C which are energised by electric power. As a result, the tuning circuit 
generates induction voltage. 

In a thus constituted coordinate data input device, as the pen point of the stylus pen 6 is brought into 
contact with the display panel 2, one of the sensing coils C is energized and then the resonant coil of the 

25 stylus pen 6 is resonated with the electromagnetic wave from the sensing coil C. In accordance with this 
resonance, the tuning circuit of the stylus pen 6 generates induction voltage. Then electric power supplied 
to the sensing coil C is cut off. Accordingly, the sensing coil C is resonated by the induction voltage 
remained in the tuning circuit of the stylus pen 6. As a result of this resonance, the sensing coil C 
generates an induction voltage whose magnitude is detected. As one continuous operation from the 

30 energizing step to the induced voltage detection on one of the sensing coils C has been completed, the 
same continuous operation will be repeatedly performed on another of the sensing coils C to obtain the 
induction voltage distribution in both X and Y axial directions. In the resulted distribution curve, the peak 
position of induction voltage Vp corresponds to the X coordinate pointed by the stylus pen 6. 

On the other hand, computer systems may employ some angular information input devices such as a 

35 joy stick which provides input data in response to inclined angle and inclined direction of the joy stick. 
However, if such a joy stick is employed in addtion to the pointing device, peripheral devices for one 
computer system would be too many and complicated to use as a portable tool. Particularly, portable 
electronic information processors such as electronic notebooks, laptop computers, various terminal devices, 
and the like should be formed in a simple and compact shape with a multifunction and high performance 

40 peripheral device. 

For this reason, the stylus pen 6 has also been provided with an angular information input function like 
the joy stick. For example, as pointing operation is performed by the display panel 2 and the stylus pen 6 
as shown in Fig. 7, the induction voltage distributon in the X axial direction includes a main peak voltage Vp 
and an auxiliary peak voltage Vpa nearby the main peak. As the inclined angle 0x of the stylus pen 6 is 
45 increased, it is well known that the main peak voltage Vp is decreased and contrarily the auxiliary peak 
voltage Vpa is increased. Thus, if the relation between the inclined angle Ox of the stylus pen 6 and the 
value Kx = Vp/Vpa is previously obtained, then data representing the inclined angle ex in the X axial 
direction will be produced by detecting the Kx value. 

The induction voltage distributon in the Y axial direction is also obtained in the same manner as the 
so above, and its main peak voltage Vp and auxiliary peak voltage Vpa are employed to calculate Ky = Vp/Vpa 
so that the inclined angle By in the Y axial direction is also obtained. 

According to both inclined angles ex and fly, the actual inclined angle 6 and inclined direction of the 
stylus pen 6 is provided. 

Alternatively, Fig. 8 shows another conventional example of stylus pen 8 including two resonant coils 8a 
55 and 8b. In detail, the first and second coils 8a and 8b are arranged L1 and L2 away from the pen point, 
respectively. In a thus constituted stylus pen 8, for example in the X axial direction, the main peak voltage 
of induction voltage generated by the first coil 8a represents coordinate X1 and the main peak voltage of 
induction voltage generated by the second coil 8b represents coordinate X2. Thus the coordinate X of the 
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pen point of this stylus pen 8 can be calculated by the following equation (1) according to the resulted 
coordinates X1 and X2 and the distance values L1 and L2. 

X = {(L1 + L2)/L2} . X1 - (L1/L2) • X2 m 

5 

Also, the inclined angle of the stylus pen 8 in the X axial direction can be calculated by the following 
equation (2) according to the resultant coordinates X and 
X2 and the distance values L1 and L2. 

10 ex = sin-1(X2 - X)/(L1 + L2) (2 ) 

Also in the Y axial direction, the coordinate value Y and the inclined angle 
By can be calculated according to coordinates Y1 and Y2 and the distance values L1 and L2. 

According to both inclined angles ex and By, the actual inclined angle e and inclined direction of the 
75 stylus pen 8 is provided. 

However, this conventional angular information input device has not been completely perfected in 
detecting accuracy. In other words, since it calculates the inclined angle ex in the X axial direction 
according to only the distribution of the induction voltage in the X axial direction and the inclined angle By in 
the Y axial direction according to only the distribution of the induction voltage in the Y axial direction the 
20 inclined angle in one axial direction is determined while ignoring the other angular condition. Thus such a 
detecting operation with this device may possibly cause errors. 

The aforementioned device as shown in Fig. 7 for calculating the inclined angles ex and By according to 
the values Kx and Ky which resulted from the ratio between the main peak voltage Vp and the auxiliary 
peak voltage Vpa may also sometimes cause misdetection. For example, when the stylus pen 6 is inclined 
25 m only the Y axial direction, the value Kx will be provided in spite of the actual inclined angle ex in the X 
axial direction being zero and therefore a false angle ex (*0) will be calculated. 

BRIEF SUMMARY OF THE INVENTION 

30 It is therefore an object of the present invention to provide an improved angular information input device 
which detects the inclined angle of a stylus pen with a high accuracy eliminating errors. 

Another object of the present invention is to provide an improved angular information input device 
associated with a stylus pen, adapted for a portable electronic information processor and the like. 

To accomplish the above described objects, an angular information input system according to the 
35 present invention comprises a coordinate data input device for inputting two dimensional coordinate data by 
detecting a first distribution of induction voltage in the X axial direction and a second distribution of 
induction voltage in the Y axial direction; a pointing device for pointing the location on the coordinate data 
input device to generate the distributions of induction voltage in an electromagnetic coupling means of the 
coordinate data input device; and means for calculating the inclined angle in the X axial direction of the 
40 pointing device in accordance with a function of auxiliary peak value of induction voltage in the X axial 
direction and the inclined angle in the Y axial direction of the pointing device in accordance with a function 
of auxiliary peak value of induction voltage in the Y axial direction. 

In the above described angular information input system, the above described calculating means is 
operated to calculate the inclined angle in the X axial direction of the pointing device in accordance with a 
45 function of auxiliary peak value of induction voltage in the X axial direction and auxiliary peak value of 
induction voltage in the Y axial direction, and to calculate the inclined angle in the Y axial direction of the 
pointing device in accordance with a function of auxiliary peak value of induction voltage in the X axial 
direction and auxiliary peak value of induction voltage in the Y axial direction, respectively. 

In the above described angular information input system, the above described calculating means is 
so operated to calculate the inclined angle in the X axial direction of the pointing device in accordance with a 
function of mam peak value and auxiliary peak value of induction voltage in the X axial direction and main 
peak value and auxiliary peak value of induction voltage in the Y axial direction, and to calculate the inclined 
angle in the Y axial direction of the pointing device in accordance with a function of main peak value and 
auxiliary peak value of induction voltage in the X axial direction and main peak value and auxiliary peak 
55 value of induction voltage in the Y axial direction, respectively. 

In the above described angular information input system, the above described calculating means is 
operated to calculate the inclined angle in the X axial direction of the pointing device in accordance with a 
function depending on the ratio between main peak value and auxiliary peak value of induction voltage in 
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the X axial direction and the ratio between main peak value and auxiliary peak value of induction voltage in 
the Y axial direction, and to calculate the inclined angle in the Y axial direction of the pointing device in 
accordance with a function depending on the ratio between main peak value and auxiliary peak value of 
induction voltage in the X axial direction and the ratio between main peak value and auxiliary peak value of 
5 induction voltage in the Y axial direction, respectively. 

In the above described angular information input system, the above described coordinate data input 
device comprises a plurality of sensing coils; a detecting means for detecting induction voltage generated 
by the sensing coils; and a calculating means for calculating the above described main peak value 
corresponding to the maximum voltage of the detected induction distribution and the above described 
10 auxiliary peak value corresponding to the induction voltage generated by a specific sensing coil isolated a 
predetermined distance away from the maximum voltage generated coil. 

In the above described angular information input system, the above described pointing device is formed 
in a pen shape and includes a tuning circuit composed of at least one coil. 

A typical operation of the angular information input system according to the present invention will be 
is briefly described. In order to input two dimensional coordinate data, an operator indicates any required 
position on the coordinate data input device by means of the pointing device. In detail, a stylus pen 
including a tuning circuit is brought into contact with any required position on the surface plate of the 
coordinate data input device, and thus an induction voltage is generated between the tuning circuit of the 
stylus pen and the sensing coils of the coordinate data input device. Since the induction voltage generated 
20 by the sensing coil which is in contact with the stylus pen is greater than that of the other sensing coils, the 
maximum value of the induction voltge distribution in the axial direction; i.e., peak voltage, corresponds to 
the pen pointed position. Accordingly, the pointed coordinate can be detected. 

When the stylus pen is inclined, as discussed before, auxiliary peak voltages will be generated at the 
front and/or rear position of the main peak in the induction voltage distribution in the axial direction. In order 
25 to detect the auxiliary peak voltage, one example provides the induction voltage generated by a specific 
sensing coil isolated a predetermined distance from the main peak voltage generated coil as the auxiliary 
peak voltage. ■ 

On the other hand, it is well known by one skilled artisan that the inclined angle of the stylus pen is 
represented by a function of the above described main peak value and/or auxiliary peak value. Since the 

30 main peak value and auxiliary peak value depends on the distance between the stylus pen and the 
coordinate data input device and the pressure applied to the coordinate data input device by the stylus pen, 
the ratio between the main peak voltage and the auxiliary peak voltage is calculated to treat the auxiliary 
peak voltage as a normalized voltage. In other words, the normalized voltage in the X axial direction is 
calculated in accordance with the ratio between the main peak voltage and auxiliary peak voltage of the 

35 induction voltage distribution in the X axial direction, and the normalized voltage in the Y axial direction is 
calculated in accordance with the ratio between the main peak voltage and auxiliary peak voltage of the 
induction voltage distribution in the Y axial direction. According to the function of the normalized voltages in 
the X and Y axial directions, the inclined angles of the stylus pen in the X and Y axial directions are 
calculated to clarify the inclined angle and direction of the stylus pen. These resultant data are input into the 

40 associated computer so that any required operation such as moving operation of cursor, scrolling operation 
of display screen, or the like will be performed. 

These and other objects, features and advantages of the invention will become more apparent upon 
reading the following detailed specification and drawings. 

45 BRIEF DESCRIPTION OF THE DRAWING 

Fig. 1(a) is a schematic side view showing a stylus pen inclined and a coordinate data input device used 
for the angular information input system according to the present invention; 

Fig. 1(b) is a graphical representation showing one example of distribution curve of induction voltage 
so generated by sensing coils of the coordinate data input device shown in Fig. 1(a); 

Fig. 2(a) is a schematic side view as well as Fig. 1(a), showing a stylus pen in a virtually vertical position 

with respect to a coordinate data input device; 

Fig. 2(b) is a graphical representation as well as Fig. 1(b); 

Fig. 3 is a schematic perspective showing a stylus pen and a coordinate data input device used for the 
55 angular information input system according to the present invention; 

Fig. 4 is a cross sectional view taken along the line A-A shown in Fig. 3; 

Fig. 5 is a block diagram showing the circuit structure of the coordinate data input device used for the 
angular information input system according to the present invention; 
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Fig. 6 is a circuit diagram showing the tuning circuit contained in the stylus pen used for the angular 
information input system according to the present invention; 

S a 7(3) .V schema ! ic side view as wel1 38 R 9- Ka). showing a stylus pen inclined and a coordinate 
aata input device used for conventional angular information input system- 
s Fig. 7(b) is a graphical representation as well as Fig. 1(b). showing one example of distribution curve of 
induction voltage generated by sensing coils of the coordinate data input device shown in Fig 7(a)- 
Fig 8 is a schemtic side view showing a stylus pen containing two coils .inclined and a coordinate data 
input device used for a conventional angular information input system: 

V DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

with^h! P a r8Sent inV6nti0 !l Wi " be understood b * discussion of some preferred embodiments in conjuction 
with the accompanying drawings. As shown in Fig. 3. an angular information input device 10 is mainly 
composed of a pointing device such as a stylus pen 14 and a coordinate data input panel such as a 

J ;« 9 f 6r 12 ,- iS S PiCa,,y f ° rmed in 3 substa "«a"y »*»» -hape whose top is provided JTh a 
display panel 16 such as a l.qu.d crystal display screen. This digitizer 12 includes a control unit 18 and a 

sZn in F T'S? "? T CtriCa " y C ° nneCted thr ° U9h 3ny SUitable means in the conventiona manner A" 
shown ,n Fg. 4, the digitizer 12 further includes an X axial direction detecting unit 22x and a Y axial 
direction detecting unit 22y which are piled under the display panel 16 ana a y axial 

20 C3 AS c5fiTJl F 5 t 5 ' J?-? ^ ia ' direction detectina unit 22x 'eludes a plurality of sensing coils C1. C2. 
„" , C48 < referred t0 Cl > wh,ch are composed of loop conductors partially overlapped and arranoed in 
paraHel w.th each other in the X axial direction. The longitudinal direction of "these cS. is orient in the 

\T eCti0n ' Alth ° U9h thiS embodiment sh °ws the X axial direction detecting unit 
22x includmg forty e.ght sensing coils, the present invention is not limited to this number 
25 One end of the sensing coil Ci is connected to a first terminal unit 24a and the other end is connected 

..t inn'? Tol ^ 24b ' termina ' ° f the firSt terminal unit 24a is selec « v «»y connected to a f rst 
se ect ng terminal 24c. Fig. 5 shows the first selecting terminal 24c is connected to one end of the sensing 

thi £L J T« * 9 t6rminal 24d iS ' inked With the firSt Sel6Ctin9 terminal 24c 50 as t0 connect to 
the other end of the sensing coil Ci. These first and second terminal units 24a and 24b and first and 

so second select.ng terminals 24c and 24d constitute a selective circuit 24 

The first and second selecting terminals 24c and 24d are respectively connected to first and second 
selective contacts 26a and 26b of switching unit 26. The first and second selective contacts 26a and Sb 
28 1 In ?t e T T S o/ S t0 selective| y connect transmitter terminals 26c and 26d with a transmitter 
28 and rece.ver terminals 26e and 26f with a receiver 30. The transmitter 28 and the receiver 30 are 

35 connected to any suitable processor 32. receiver ju are 

On the other hand, the stylus pen 14 contains a tuning circuit 34. shown in Fig. 6. which is a parallel 

ends^'the conT^ * I f^' * 38 and 3 CapaCit ° r 40 whicb are t *1 

ends of the co.l 36 in parallel. Th.s tuning circuit 34 has a resonant frequency capable of tunino with the 

frequency generated from the sensing coil Ci when electric power is applied to the sensing coH Ci 

?• COi ' 36 are connected to a ca Pacitor 44 through a first switch 42 so that the phase of 
electromagnetic wave for this tuning circuit 34 is delayed at a predetermined angle, for examp e 90 • when 
the first switch 42 ,s turned on whenever, for example, the pen point of the stylus pen 1 ^brought Into 
contact wrth the surface of the display pane. 16; i.e.. pen down motion. Such pen down motion wiS occt 

« lZT aX T TV' 6 StylUS 14 ° nt0 the diSplay Pane ' 16 to draw and/oTi stra tns 

In addition to the first switch 42 and the capacitor 44. a second switch 46 and another capacitor 48 are 

is 0 d n e!a C ved I ! T h Para " e ' S ° ** *" ^ ° f wave for this tuning ci c^t 34 

is delayed at a predetermined angle, for example 180- when the second switch 46 is turned on The 
second swrtch 46 is arranged at. for example the position to which any one finger of the operator can touch 

o TLT ° P H rat °- r iS ha ^ d ' in9 the Sty ' US P6n 14 - ,n 0rder to input an V information, the ope W takes 
■o predetermined action such as tilting the stylus pen 1 4 while pressing the second switch 46 

^z^to^s^^r™ coordinate by usin9 thus constituted ^ 

Returning to Fig. 5. as the first and second selecting terminals 24c and 24d of the selective circuit 24 
select to connect the sensing coil Ci, the first and second selective contacts 26a and 26b S he Sing 

the sltn fr? tranSmitt6r termina ' S 26C and 26d - ThUS the transmitter 28 a signa to alow 

ELS?? 8 * • ° 9 f T aXB 3n electrama 9 na tic wave. Under this condition, when the stylus pen 14 
oca ted ,n the vicinity of the sensing coil Ci. the generated electromagnetic wave energizes the coil 36 in 
the stylus pen 14 to generate induction voltage in the tuning circuit 34. Then the first and second selective 
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contacts 26a and 26b of the switching unit 26 are switched to select the connection to the receiver 
terminals 26e and 26f, respectively. Thus the sensing coil Ci can not generate an electromagnetic wave, but 
the induction voltage remaining in the tuning circuit 34 allows the coil 36 to generate an electromagnetic 
wave. This generated electromagnetic wave energizes the sensing coil Ci to generate a new induction 
5 voltage. This generated induction voltage is received by the receiver 30, which passes it to the processor 
32. 

Successively, the first and second selecting terminals 24c and 24d of the selective circuit 24 are 
switched to select the next sensing coil Ci + 1. Thus the same operation as the above will be repeatedly 
performed and the induction voltage generated by the sensing coil Ci + 1 will be input to the processor 32. 

w Fig. 2(a) and 2(b) show the relationship between the position of the stylus pen 14 and the induction 
voltage generated by the sensing coil Ci. The sensing coil Ci closest to the stylus pen 14 has the maximum 
value (main peak Vp) of the induction voltage. Therefore, the processors 32 of the X and Y axial direction 
detecting units 22x and 22y respectively detect the main peaks Vp as the coordinate data representing the 
pointed place by the stylus pen 14. 

75 When the first switch 42 of the stylus pen 14 is kept in ON position, the phase of the electromagnetic 
wave generated by the tuning circuit 34 is delayed at a predetermined angle, for example, 90 • rather than 
that of the transmitter 28. Thus the processor 32 detects the delay between the phase of the electromag- 
netic wave transmitted from the transmitter 28 and the phase of the electromagnetic wave received by the 
receiver 30 to distinguish ON or OFF position of the first switch 42. According to this distinguishing 

20 operation, the pen down motion of the stylus pen 14 can be automatically detected so that the operator can 
easily input a variety of information such as characters and illustrations. 

Next, a typical operation to detect the inclined angle 6 of the stylus pen 14 by using the angular 
information input device 10 according to the present invention will be described in detail. 

As the second switch 46 is turned on, the phase of the electromagnetic wave generated by the tuning 

25 circuit 34 is delayed at a predetermined angle, for example, 180* rather than that of the transmitter 28. 
Thus the processor 32 detects the delay between the phase of the electromagnetic wave transmitted from 
the transmitter 28 and the phase of the electromagnetic wave received by the receiver 30 to start the 
angular information detecting operation. 

When the stylus pen 14 is inclined with respect to the top surface of the display panel 16 as shown in 

30 Fig. 1(a), the induction voltage distribution curve in the X axial direction, as shown in Fig. 1(b), has a main 
peak voltage Vp and two auxiliary peak voltages Vpa and Vpb at the front and rear of the main peak. In 
order to detect the auxiliary peak Vpa (Vpb), this embodiment employs the induction voltage generated by 
a specific sensing coil Ci + n (Ci-n) isolated a predetermined number "n" from the sensing coil Ci which 
generates the main peak voltage Vp. 

35 It is well known by one skilled artisan that when the stylus pen 14 is inclined in the crosswise direction 
with respect to the longitudinal direction of the sensing coil Ci; i.e., X axial direction as shown in Fig. 1(a), 
from the vertical position as shown Fig. 2(a), the auxiliary peak voltage Vpa in the inclined side is increased 
and the auxiliary peak voltage Vpb in the opposite side is decreased as the inclined angle 0x is increased. 
On the other hand, when the stylus pen 14 is inclined in the same direction of the longitudinal direction of 

40 the sensing coil Ci; i.e., Y axial direction, from the vertical position, the auxiliary peak voltages Vpa and Vpb 
in the X axial direction are substantially equivalent with one another regardless of the change of the inclined 
angle By in the Y axial direction, but the ratio between the auxiliary peak voltage Vpa or Vpb and the main 
peak voltage Vp is increased as the inclined angle By is increased. 

Therefore, the inclined angle Bx can be provided by using these auxiliary peak voltages Vpa and Vpb in 

45 the induction voltage in the X axial direction. However, since the auxiliary peak voltage Vpa and Vpb 
detected by the sensing coil Ci depend on the gap between the stylus pen 14 and the sensing coil Ci, their 
voltage values will be easily varied in response to a pen down motion or not, and pressure value applied to 
the stylus pen 14 even when the stylus pen 14 points the same coordinate position. That is, it is not 
desirable to calculate the inclined angles Bx and By of the stylus pen 14 by using directly the auxiliary peak 

so voltages Vpa and Vpb. 

In order to relatively normalize these auxiliary peak voltages Vpa and Vpb, the ratio between these 
auxiliary peak voltages and the main peak voltge Vp is calculated. For example, in the X axial direction, 
normalized voltages vpax and vpbx result from the ratio between the main peak voltage Vp and the auxiliary 
peak voltages Vpa and Vpb in the induction voltage distribution curve in the X axial direction, as shown in 

55 the following equations (3) and (4). 

vpax = Vpa/Vp (3) 
vpbx = Vpb/Vp (4) 
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oea^ 0 XL^ reCX T' n ° rm f Z6 f VOlta " S VPay 3nd Vpby r9SU,t from the ratio between *e main 
peak voltage Vp and the auxil.ary peak voltages Vpa and Vpb in the induction voltage distribution curve in 
the Y axial direction, as shown in the following equations (5) and (6). 

vpay = Vpa/Vp (5) 
vpby = Vpb/Vp 

When the" stylus pen 14 is inclined in only the X axial direction, these normalized values vpax vpbx 
vpay and vpby will be respectively varied and thus the inclined angle fix should be calculated as the 
functoon o a normalized values vpax, vpbx, vpay, and vpby. The inclined angle ex in the X axial direct on 

Zll™ n ™ z r with ,he norma,ized values vpax vpbx : vpay - and vpby as shown in the 

/Sx = vpay - vpby ^ 

yx = vpax - vpbx / 8) 

«x = A - B . 0x2 - C - y x2 (A.B.C = constant) (9) 

Vpax = vpax + ax • rx ^ 10 j 

Vpbx = vpbx - ox • rx « 1 1 

Vxt = (Vpax - Vpbx)/(Vpax + Vpbx) (12) 

In the equation (9), A. B and C are predetermined values. In the equations (10) and (11) "rx" 

[n pitehe 4mm erP0 ' atin9 diS ' anCe ^ * SenSi " 9 CO " C '' f ° r ex3mple ' - 3 " 2mm * ™ <3- 2mm 

andlh^Jhf^vfT tV S t* ' CUlated accordance with the relationship between the inclined angle ex 
and the above Vxt, which has been previously determined. 

When the stylus pen 14 is inclined in the direction met at right angles with the longitudinal direction of 
J ; ;;:^' C, ; part ! Cul t a ^ at 3 °- or ™<*> *• -dl-y peak voltage Vpb is .owe'red and thus "r ors 
may easi y occur. In order to overcome this problem, when the inclined angle ex is greater than 30- the 
equation (12) is preferably changed as shown in equation (13). ' 

Vxt = {(Vpax - Vpbx)/(Vpax + Vpbx)} . {Vpax/Vpax(30)} (13) 
In equation (1 3), Vpax(30) represents the value of Vpax at the inclined angle 30 • 

Vn^^l^' Wh6n Sty ' US Pen 14 iS indined the counter direction - the «"*»'ary peak voltage 
Vpa ,s lowered. Thus equat.on (12) should be changed as shown in equation (14). 

Vxt = {(Vpax - Vpbx)/(Vpax + Vpbx)} . {VpbxA/pbx(30)} (14) 

above" 115 6qUati0n Pr ° Vide inC ' ined an9 ' e 6V in the Y aXia ' direCti0n in the same manner a * the 
ih. ^ C ?° rding *° the th u us resultant ir, c'ined angles ex and fly, the actual inclined angle e and direction of 

datat inouM. * 3ny SUitab,e manner as known in *• prior art" Then the caicSted 

data is input to the associated computer via the processor 32 so that the stylus pen 14 can be operated as 
well as a joystick to move a cursor. operaieo as 

Since the angular information input device 10 provided as an embodiment of the present invention will 
enact its compensating system whenever each or both inclined angles ex and ey exceeds a predetermined 

Tors cLTedT 6 30 *-' th6 t i ? Clined an9 ' eS 6X and fly Wi " be aCCUrately detected ' a 'iminating th Z Ze 
errors caused by lowering at least one of the auxiliary peak voltages 

the JnclSTnnio^tK' anQU,ar information in P ut s y stem wording to the present invention provides 
the inclined angle of the po.nting device in the X and Y axial directions by calculating the function of the 
Z ?7 peak vol ages in both axial directions. This means the inclined angle in one axial d recti is 
SJTST 7 h 6 fuC , t,0n ( of both au *i'i a 'y P^k voltages in both directions. Therefore, this system ensures 

Inol H ! *T °L the P ° inting d6ViCe Can be aCCUrate,y detected rather than conventional indined 

angle detecting systems based on only the induction voltage distribution in the inclined direction 

bnth TrZlTZ*' ^ f "9 u,ar information input system according to the present invention may calculate 

TuZoTlT? ♦ P ,T " 9 d8ViCe in b ° th X and Y 3X131 directions b * usin 9 the normalized values 
resulting from the funct.on of the ratio between the main peak voltage and the auxiliary peak voltage in the 
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X axial direction and the ratio between the main peak voltage and the auxiliary peak voltage in the Y axial 
direction. This system ensures the calculated inclined angle of the pointing device is free from the change 
of the distance between the pointing device and the coordinate data input device. In other words, the 
inclined angle can be correctly detected even when the auxiliary peak voltage is changed in accordance 

5 with vertical movement of the pointing device inclined at a constant angle. 

Furthermore, the angular information input system according to the present invention may detect the 
auxiliary peak voltage by measuring the induction voltage generated by the specific sensing coil isolated a 
predetermined distance away from the sensing coil generating the main peak voltage. This system ensures 
the auxiliary peak voltage can be easily calculated and the inclined angle of the pointing device can be 

w detected more accurately. 

For example, when the inclined angle of the pointing device is only detected at the specific position on 
the coordinate data input device and the pen point contacting position is limited, the sensing coil generating 
the auxiliary peak voltage can be limited. Thus the auxiliary peak voltage can be easily and quickly 
detected by measuring only the limited coil. This system can reduce detection time and simplify the 

75 detecting constitution. 

The angular information input system according to the present invention may employ a conventional 
pointing device and coordinate data input device, thereby saving cost. Furthermore, this system does not 
need to increase the number of times for sampling the sensing coils, therefore the operator can perform 
input operation smoothly in the same manner as is conventionally done. 
20 As many apparently widely differing embodiments of this invention may be made without departing 
from the spirit and scope thereof, it is to be understood that the invention is not limited to the specific 
embodiments thereof except as defined in the appended claims. 

Claims 

25 

1. An angular information input system comprising: 

a coordinate data input device for inputting two dimensional coordiante data by detecting a first 
distribution of induction voltage in the X axial direction and a second distribution of induction voltage in 
the Y axial direction; 

30 a pointing device for pointing the location on the coordinate data input device to generate the 

distributions of induction voltage in an electromagnetic coupling means of the coordinate data input 
device; and 

a calculating means for calculating the inclined angle in the X axial direction of the pointing device in 
accordance with a function of auxiliary peak value of induction voltage in the X axial direction and the 
35 inclined angle in the Y axial direction of the pointing device in accordance with a function of auxiliary 

peak value of induction voltage in the Y axial direction. 

2. The angular information input system as set forth in Claim 1 , wherein the above described calculating 
means is operated to calculate the inclined angle in the X axial direction of the pointing device in 

40 accordance with a function of auxiliary peak value of induction voltage in the X axial direction and 

auxiliary peak value of induction voltage in the Y axial direction, and to calculate the inclined angle in 
the Y axial direction of the pointing device in accordance with a function of auxiliary peak value of 
induction voltage in the X axial direction and auxiliary peak value of induction voltage in the Y axial 
direction, respectively. 

45 

3. The angular information input system as set forth in Claim 1 , wherein the above 

described calculating means is operated to calculate the inclined angle in the X axial direction of the 
pointing device in accordance with a function of main peak value and auxiliary peak value of induction 
voltage in the X axial direction and main peak value and auxiliary peak value of induction voltage in the 
50 Y axial direction, and to calculate the inclined angle in the Y axial direction of the pointing device in 
accordance with a function of main peak value and auxiliary peak value of induction voltage in the X 
axial direction and main peak value and auxiliary peak value of induction voltage in the Y axial direction, 
respectively. 

55 4. The angular information input system as set forth in Claim 1 , wherein the above described calculating 
means is operated to calculate the inclined angle in the X axial direction of the pointing device in 
accordance with a function depending on the ratio between main peak value and auxiliary peak value of 
induction voltage in the X axial direction and the ratio between main peak value and auxiliary peak 
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value of induction voltage in the Y axial direction, and to calculate the inclined angle in the Y axial 
direction of the pointing device in accordance with a function depending on the ratio between main 
peak value and auxiliary peak value of induction voltage in the X axial direction and the ratio between 
main peak value and auxiliary peak value of induction voltage in the Y axial direction, respectively. 

5. The angular information input system as set forth in any one of Claims 1 to 4, wherein the above 
described coordinate data input device comprises a plurality of sensing coils; a detecting means for 
detecting induction voltage generated by the sensing coils; and a calculating means for calculating the 
above described main peak value and auxiliary peak from the detected induction distribution. 

6. The angular information input system as set forth in Claim 5, wherein the above described calculating 
means calculates the main peak value corresponding to the maximum voltage of the detected induction 
distribution and the auxiliary peak value corresponding to the induction voltage generated by a specific 
sensing coil isolated a predetermined distance from the maximum voltage generated coil. 

7. The angular information input system as set forth in any one of Claims 1 to 6, the above described 
pointing device is formed in a pen shape and includes a tuning circuit composed of at least one of coil. 

8. An information input system comprising a coordinate input device for inputting two-dimensional 
coordinate data by detecting voltage distributions in each of two non-parallel directions, a pointing 
device for causing a voltage distribution detectable by the coordinate input device to be generated and 
means for calculating the angle of inclination of the pointing device in each of the two directions in 
accordance with a function of the voltage distribution in that direction or in accordance with a function 
of the voltage distribution in each of the two directions. 

9. A system according to claim 8, wherein the calculating means is arranged to calculate the angle of 
inclination in each of the two directions in accordance with a function of an auxiliary peak value in that 
one or both of the two directions. 

10. A system according to claim 8, wherein the calculating means is arranged to calculate the angle of 
inclination of each of the two directions in accordance with a function of the main and an auxiliary peak 
voltage in that or in each of the two directions. 
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Fig. 3 
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Fig. 5 
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Fig. 6 
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